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KmJTARY SFSC~ICATION

con, mfxR.IcAL (TIN2EL)

This specification is approved for uae by all Departmmts
and Agencies of the llspartumt of Defense.

1. SCOPS

1.1 ~. Thlo specification cwers timel corde of v-low constmcticma,
suitable for use With telepkmms, nvitchboard.s, mlcrophomm, end aamclated I
equipment under varying a~apheric conditions.

1.2 Claaaification. Cordn covered by this specification aball be of the
classes and styles specified (see 3.1 and 6.2). I

2. APPLICASLS mt!UmmS

2.1 The ?Ollouiw documentn of the iseue in effect on date of Mtatioo
for bids or request for propmel fom a part of thie Specification to *
extent epeci.fiad herein.
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sPECIFICATIONS
.\ ●

MILITASY

MIL-C-572 - Cor&, Yarns, and Monofilaments, Organic Synthetic
Fiber.

KL-W-3795 - Wire, Electrical (Tinsel).
t.m,-I-3930 - Insulating and Jacketing Canpcmnds, Electrical

(For Cable, Cord and Wire).
MIL-C-12000 - Cable, Cord, and Wire, Electric; Packaging of.
MIL-C-h5662 - Calibration System Requirements.

(See Supplement 1 for list of applicable specification sheets)

STANDASDS
F2DERAL

FED&rTD-22e - Cable end Wire, Insulated; Methods of Testing.

MILITARY

MIL-STD-l@4 - Li.dts for Electrical Insulation Color.
MlL-STD-l05 - Sampling Procedures and Tsbles for Inspection by

Attributes.

(Copies of specifications, standards, drawings and publications required by
contractors in connection with spzcific procurement function8 should be obtained
frcm the procuring activity or as directed by the contre.ctlngofficer.)

3. SEQUIW.KSNTS

3.1 De-1 requirements for individual cord classes and styles. The require-
ments for the individual cords under this specification shell be as specified
herein cad in accordance with the applicable military specification sheets. In
the event of discrepancy between this specification and the requirements of the
applicable military specification sheet, the latter shall govern (see 6.2).

3.2 Materials. The msterials used in the construction of COrd8 covered by
this specification shall be es specified herein. When a definite material is
not sp~cified, the best materi~- commercially
be used.

3.2.1 Tinsel wire. All uninsulated tinsel
MIL.w-3795, type I or II, as specif~ d on the
(see 3.1).

available for the purpose shall

wire shall be in accordance with

applicable specification sheet

‘w
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3.2.2 Fiberc and yarns. All synthetic fibcrs ond yerns employed as

separator>, flllero, binderc, nt~cordc nnd braids nhall be an epeclfied
herein.

Eech tinsel conductor, prior h insulating, SW be
el~;~i$”~ov%%%%”a separatir yes-nof polyester, *e PSTR, cellulose acetate,
type AR, or polyamlde, type P, per KU-C-572. Vegetable end eulfonated oils
shell not be applied as a lubricant to the textile yeros used ln, or in contact
with, the tineel conductors.

3.2.2.2 Pillers end binders. Fillers end bindorn droll be yarn of polyemide,
type P, or polyester, type PSTS conforming to UL-C-572, or polypropylene.
Fillers 6haU be used.between insulated mnductero to fom en easentielly
circular cross-section core nnd to provide slippege between tbe lnsuhtd con-
ductors . Binders ehell be applied over the cabled tlmel wire conductms ae
specified on the applicable cpeclfication 8heets (see 3.1).

3.2.2.3 StAWCerdn. Stnyeordn shell be yarn of pol.yem.lde,type P, cellulose
ecetate, ~ AR, or cellulose triacetate, type CIX per KU-C-572. P.ach
etwcord @ball consist of ply yarn, em or more braids, or yern covered by brdd.
The breaking loed of stwcnrds nhnll be not lese theo 40 pounde, and the diemeter
ahaU be approx5met~ the sane en that nf the innulated tinsel wire cotictore
in the cord. TM ctaycords shell not ebrede nr othemiae -e the insulating
when the cord ic bent or stretched.

3.2.2.4 Outer br~d.

.) *P Per MIL-c.572.

The ater br&ld ohell be febricated frcm polyamide,
The color of the braid shell be as specified (me 6.2).

3.2.3 14qulatign. The,compmnde used,for lomlation dial.1be @ the typee
specified ao the applicable speclficatinn sheets (see 3.1), and elmll conform
t.aMI1.-I-393O.

3.2.3.1 I.mQation wti thlcknees. ‘l’&minimm wall tbickaess of ths
ineu.lationshall be O.~ inch.

3.2.3.2 Diameter of insulated conductmre. The d.temeternf.each inoulatad
conductor rIhellbe e.efohms:

Ti.nealvim . Din. of ioaulat+

l-~ mL-llJ-3795~ Conductor

I 0.071 to 0.081
II O.mo ta 0.076

3
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3.2.3.2 Insulation color co&ln&. The color of the insulation sh&lJ COOfOI’M
to hfiLATD-l@ . The color codLns of the imiividui insulatad conductis in s
core canplement shti be in the follwir$ sequence:

1. E1.ack 4, Green
2. White 5. Orsnge

3. Red

3.2.4 Jacket. The cnmpounda used for jacketw shell be of the types
specified on the applicable specificatiofiskeetc (see 3.1), end shall confonu
to KU-i-:9j0. The jacket shaLl be black.in CC1O: unless otheruise specified
(Gee 6.2). The jacket shall be smooth nnd free .: stiace irregularities.

3.2.k.l Jacket wall thlclDIeSs. The jacket wdl thickness shall be es
specifjed on the applicable specification sheet.(see 3.1).

3.3 Outside diezeter. The outside diameter of ~he finished cordG shaLl be
as specified on the applicable specification sheet (see 3.1).

3.b FinLshed cords. The finished cords sheli con.iionnto the requir-nts
of this specification and the applicable specification sheet (see 3.1).

~.5 Zleczrical requirements.

3.5.1 Dielectric withstand ng voltage. The insulated conductors shall witb-
s-md, witlnoutbreakdown, M applied voltage of 503 volts dc (350 volts ac, ra.e),
when tested as specified in L.5,z.l.

3.5.2 Insulation resistance, Immediately L“ter the insulated conductors have
been zub.jettedto the dielectric withstanding voltage test, tbe infiulation
resistance shall be measured as specified in ~.5.2.2. The i.nsuletionresistance
of each insulated conductor shall be not less thar the value specified on the
applicable spccif ication sheet (see 3.1).

3.5.3 Continuity. Sach conductar of the finished cord shell be continuous,
when tezted as specified in 4.5.2.3.

3.5.L DC resistance. The DC resi$tance of each tinsel wire conductor in
the finished cords shall not exceed 0.2~ ohm per feat for type I and 0.25 Oh
per foe: fcr type 11 (!-IIL-W-3795),when tested ?-z:peclfied in 4.5.2.0.

3.6 Physicrd properties,

3.6.1 Breaking load. The breaki...load of the finished cords shall be not
less thaz the value specified on the applicable specification sheet (see 3.1),
when tezted as specified in 4.5.3.1.

L
.).
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●“’ 3.6.2 Cold bend. llieinsulation of bra~dt~ cordc, and the insulation end
jacket r: jacketed cords shall nnt exhibit WY evidence of crack6, flaws nr
Otiler; nmge whan tested as specified in b.5.;.2.

3.6 3 Ses-watar resistance. When so specified on the applicable specificatina
sheet (Qee 3.1), tbe fiaiahed cord ahd.1 be testad for sea-vak renistauce aa
SpeC~ied in b.5.3.>. ?he weight change of the cnrd shall be not mme than
5 milligram ~ squara inch of wetted surface, and there ohall be no evidenee .
nf chemical reaction nr other deleterious effec’a to tbe jacket when viaudly
~ed.

3.7 iiorkmannhi~. Cnrd6 shall be constructed and finished in a thomu@y
workrmmlike manner in accordance with s.eceptedhigh grade prnductinn techniques.
Tbecordc aiinUbeaunifom end consistent prndrrctands~ba freefnn~
defects which wLll edveraeQ affect the mrviceabllity nf tha product, cud M
lumpe, kioka, aplita, abraaicma, trcra~s, carroded aurfenas, akin iqruritiea
and faulty axtrudd aurfacea.

h. QuALITY ASSUIWWS PRUVX210?S

11.1 Respanaibility for insrrecticm. IJal.esaothenriae specified in the contrect
nr parchaae ardar, suppliar in responsible for the perfomutce of U
inspection mquiramnte ae npecified horain. Except M otbezwice npeeified in
the cnntract nr order, the nupp.lierKUV uae his WB or w other facilities
tniitablefor the perfomhsnce of the inspection reqdremn to ilpOCifiedherein,
unleaa disapproved by the govarment. The government reaarves the right h

..

0
)

perfom erryof th iospxtiom met forth in the specification where 8ucb
incpectinns are de-d necessary tn acsure that supplies and services confom
to prescrit@ requirements.

4.1.1 Inspection aquixraentnnd fncilitiea. 2Mpecti0n equipent and
facilities tained in aecordaoce with ~-45&2.

b.2 Clamificaticm of inspections. Tbe exmn.lnaticm and tests d cords rse
C.1.anaifiedea fdlaa :

(a) Materials inspection (see k.3).
(b) QualJty cnnfonnance inapecticm (see b.b),

1.“ Inspection of product for delivery (ace b.h.1).
2. I~cticm nf preparation for delivery (ace b.5.b).

4.3 Mt.er@ inapeetirrn. Materials inapectirn nball ~st of nartifica~

~PPo* h ~=tins ** that the udurida Listad in table I, uoed la
fabricating the designated cord @pe cl.assea(see 3.1), =e in accnrdaoee with
the ●pplicable referenced specification or requi.rem?ntsprior ta such fabricating.

o
,!
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Table 1. Ksteria18 inspection.

Requirement Applicable
MBterid r==apb specification

Tinsel wire I 3.2.1 ULL-V+795
Separators, fillers, bindars, 3.2.2.1, 3.2.2.2,
and StCiVCOIKb -4.2.2.3 UllJ-C-572

Outer bi~d 3.~.2.b
In6ul.ation

[

KGC-”*2
3.2.3 ~1-3930

Jacket 3.2.4 mI-3930

4.4 Quaity Confnmence inspe ,-.Ctinn

b.II.1 Inspection of product for delivery. Impaction of product for delivery
shall consist of groups A and B inspection. Delivery of prnducts which have
passed the group A inspection shall not be delayed pending the results nf the
group B inspection.

L!.i+.1.1 Inspection lot. An inspection lot shall consist nf all c0rd8 of the
sere type class (see 3.1\ produced wcier essentitiy the SIUE conditiom and
submitted for inspection at the one time.

4.4.1.2 Unit of product. The unit of product, for purposes of sempling,
shaU be each continuous leagth of cord as specified in the car!iractor order.

4.4.1.3 =. Tbc s~le shall consist of that number of rnndmly selected
units of product required by the applicable s&nplins plan for the presented lot.

1$.4.1.h Sample units. A sample unit is a unit of prcduct which fores X
of the sample fran which specizmis are taken fur in6pecti0n.

b.b.1.5 Six3cimen. A specimen m@j be the entire sample unit or any pnrtion of
the scmple unit which ie to be eubjected to inspection.

b.4.2 GrPUP A inspection. Group A inspection A8Jl include the examinations
and tests of table II, subgroups I and II.

4.4.2.1 Major and minor d&ects. Major and minor d&ects shaXl be as dafinad
in KIIA?TD-105 and 86 classified belau. This listing is intended ~ a guide
=d sbnuld Got be
one or cmre u@ or

conctzued as being all-inclusive. ‘Any .sau@e unit wfich hac
or minor defects F%ll be a “defective”.

6
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PI.iordefectc -

Kiscins or broken strsnds in tinsel wire..
Yaterk.ls not 8s specified herein.
Nickc, rips, cuts, occlufiions,or otbe: stilu defects in inau.1.ation
or jrcket.

Insulation improperly centared wer tinsel wire.
Colo: coding not as specified.
Jacket in.properlyccntcred over cord core.
Dimensions not u specified.

Mi.mr defectc -

I.nccszpletenecsof separator coverage.
Insu.lation surface uncmcath.
Shade of color for ca.lorcoding not ac apocified.
~lcing not a3 cpecified.

4.L.2.2 SubgcIUP I. For subgroup 1, the acceptable quolity level (AQL) shall
be as specified in table II and the inspection level s“U be level II in
accordance vith YJL-STD.105. Subgroup I tes:c my be pe:fcumd in any ordar.

h.h.2.3 Sub=uup II. For subgroup 11, the AQL :hcZl be sc specifled in
*1c II and tic impection level ohnll be level II k accordance with
MI3.-STD-105. Subgroup II tests shall be performed in ‘he order shcam in
table iI.

h.h.2. & Rejected lots. If an inspection lot lG rejetted, the supplier may
withdraw the lot fran further inspection. The cupplier MLW also revork a
rejected lot to correct the defectc or c.creenout the defective units end
reinspect the lot using tightened inspection. Rejected lots ohall be kept
separate fraa ncv lotc and shall not loce their idcntizy.

7
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‘febleII. _ A inn~ction.

2rallnBtiLm or test

subgrOuP I

Vnual and d.llmnelorull
construction
lhterials
Ineuletion Veil WcknesLl
Di~tererf ~inmlated

Iaeul.ationcolor CX
Jacket wrillthiCkXleSE
Outside di-tar
Workmenchlp

Subgcnm II
Zlectricti

Dielectric withstandlns
Volta@

In8ulEati0nresistance
continuity
X rede teace

●N electrical defecte ere

Requir~nt
Para5aPh

:::

3.2.3.1

3.2.3.2
3.2.3.3
:.:.4.1

3:7

3.5.1
3.5.2
3.5.3
3.5.4

sidered major.

Tee.tMethod
~h

I4.5.1

4.5.2.1
4.5.2.2
4.5.2.3
4.5.2.4

Au
(Percent defective)
M@or I Maor

1.0% 14.@
for the for the
grcup -P
caabined cmbined

}ET=dl}+

: .. .
I ●

)

14.4.3 Grcup B lnspecticm. This inspection shall conslct of the tests specified ●intebleIII and skdl be r=fO~d pe.riti~ M h~e~ fi k.4.3.l.
Semples 8MUL be selected ?ran lots thet have pe6sed group A inspection.

1+.4.3.1 Samp.lini?for insvect.ion. One sample SU be selected per e.acb10,000
fcet of finished cords or frection *reef, with a mlnimm af 3 semples, cad not
to exceed a total & 5 samples per order. ~les BhaKL be selected periodi~
through tie Ilfe of tie inn-t ti assure representative remits.

Table III. Group B inspection.

~

.;)
●
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11.&.3.2 Noncmpll amee. b fdlures aball be elloued ti group B lncpection.
N n“aimp.leonit fails to pans SOUP B lnnpeetion, tbe supplier shall take
corrective actinn on the meterid @r DIXIUW or both. .e8Verrultad. uldozlau
units of product wbicb can be correctad d Wblcb I& memfacturciunder
easentidlg tbe _ condltiona, with esnenti* tbe a- =*ri*, pncesuea,
etc., and whtcb are ennsidered subject to * S= failure. Acc~e & tbe
prnduct oball be diacnnt- until corrective rbctian,acceptable to *

v~t, b been takao. After the corrective ection InM bern taken, _
B l.nspectinnebAU be repeated an addlt.tom.le=ple uatti (d-l inepcction.eor
“thelmpectlan that tbe or- a=ple fd..led,at the nptian d tbe gove.rnnent).
Croup A inspection nnxjbe rei.netituted;however, finel ecceptfmce dial-lbe
vithk+ld until the @nup B red.nspectioobM ebwn that the c~ctlve ectinn wea
Sueeeflsti. In tbe mot nf failure d’ter reimpection, iof~tinn eoocernlr42
tbe failure d tbe corrective actinn taken GM be fum.tsbed b the eogniz6nt
incpectinn eetiviti.

4.5 nest QAhOdn.

b .5.1 Vlsuml and dlmeneional innpectien. Tbc.flninhed cords shall be given
a tisud aod dlmeucio=l l.nspectianfor cnafomaace witi the applicable reqnire-
menta of table II, nubgroup I.

4.5.2 2.lectricalt.esta.

4.5.2.1 Dielectric witbotatd.ing-I-e (eee 3.5.11. Tiw fininbed cnrde
cm be tested es epecified in P2D-STD-22B, method 6u, except fur tbe
following:

(a) The test sboll be parfonrs?dno fia.tnbedcords ~.

[
b) ‘Me inmeroion period sbaLl be not less than 9 bows.
c) Cme temdnal shkll be eecb cnnductar in turn, ad tbe other

teminml dnLl be U tbe ~ng conductors tied
tngetber in tlectricel contact with tbe water.

11.5.2.2 xmu.letinn resietaace (eee 3.5.2)-. ‘he iosuhtion resistance of
tbe fioinbed corde shell be detenutned en epecified in _TD-228, metbcd 6031,
except fnr tbe fOUowlng:

\]:
c)

(d)

Tbe tent ah811 be perfonued an finished C* CU13Y.
Tbe inmersion period SW be oot leas _ 9 IXN?E.
The test vn.ltaf$eaball be ~t leso them 5cr3
Vnlts dc.

Tbe~ity nf*conductorehdl be nnintalned ncgetlve with
remeet * the water. Onetemiaal ehdlbeeecb caodncter

(e)

lnturn, lunithedhertemirld dallbeml.lttier~mg
conduc-s tied tcgetber in electrical contact vith
the water.

u the zuea.surearmtis ti at a tenpemimre lnuer than 15.6°C,
tbe supplier shall correct tbe measured value of I.nsulstion
reeis~ce b tbe reaietemce at 15.6°C.

9
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~.5.2.3 Continuity..-Sach conductor of ‘fiefinished cord sh.slibe tested
for continuity using e.‘ineaiimumt .stmltage of 10 volts, and ch~ meet the
requirements of 3.5.3.

L.5.2.b E resistance. The IX resists ,ce of each conductor shall be
determined in accordance with F20-srD.228, method 6021, .sndCWI mekt -’.
requ.iramantsOr 3.5.4.

L.5.3 Fhysical te6ts.

4.5.3.1 Sriakins ln&i. The finished cords shall be tented as specified in
FEO.STO-228, methnd 32U, except for the follwing:

(a) Each test specimen shall be ‘he whole cord. 2.?_cnspecimen
shall be 1 fcot in length, cut frcm the sample unit.

(b) The test specimens shall be subjected to the tensile strength
test only.

I

The breaking load or the test spximans shall meet the requ.ircmentsof 3.6.1.

IJ,5.3,2 Cold bend. 2ach specimen for the cold bend test shall be divided
into two parts, one for checking the finished (jacketed) cord as a whole,

and the other for checking the insulated conductors apart rrcsnthe finished
cozd. After canpletian of the cold bend t-egtsspecified in b.5.3.2.1 snd
4.5.3.2.2, the jscketed specimens ti ths insulat%d conductor specimenG
shall meet the requi.rments Or 3.6.2.

4.5.3.2.1 Jacketed cord. The specimens selected for checking the cord as d
a whole shall be attached t.athe proper size mandrel, as specified in Gable IV,
and shall be Guspanded vertically with lower ends weighted sufficiently to keep
specimenG taut and to permit benti them without handlins. The mmdrels and
specimens shall be placed in the cold chmnher for at laast 20 hours at the
temperature specified on the applicable specification sheet (see 3.1). While
at this temperature, the specimens shall be hant for 5 close turns around the
mandrel at the rate of apprOXlmatelY 1 turn per second. After the test
has been ccxnpleted,the jacket shall be exemined through a magnifyins glass
of at lease 3X magnification for cracks, flaws or other damage. The jacket
shall then be removed, and the insulation beneath the jacket shall be examined
in a like manner.

L,5.3.2.2 Insulated Conducmrs. T& specimens eelected for checking the
1

insulation apart frcsathe cord shall have the jacket (or braid) removed, snd
each inm.lated tinsel wire conductor shall be tisted and examined in accordance
with the procedures specified in 4.5.3.2.1.

I
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Tsble IV. Msndre.1sizes for cold bend tests.

Outnide diultet.er titaide d.han?ter
of Opccimno afswdre.1

Iacb Inch

O.m= 0.090 z
.C91 ta .IZ5
.3.26to .lao :%
.lel to .240 l/k
.241 to .3C9 I 3/8
.ml to .360 l/2

IJ.5.3.3 Sea-water resistance. Ooe specimen h each mmuple tit, at least
3 feet lm lengtA, shall be weighed and the weight remrded. The apecti BMLl
tbm be kced in a selt.-vaterm.lution cwposed of d.hti.l-ledwater and a
3.1/2 Perccmt solution af mdium chloride far s perind of 10 d6gs at rOaU
tempexuture. After r~ fran tbe aolutinn,each specimn shall be wiped
cleen end veigbed agab to determine weight change before and dtnr iaxnsraion.
The Spec* shall dno be CXedned for evi&nce of chemical reectian nr
other delet.arime effects. The qec-s shell meet the requ.iremmts of 3.6.3.

4.5.4 Inspection d Preparatim fnr de-livery. Se5plepackages nrpeckn and
the lnspectkm of the prescrvetiorl, -m, packing, and Uulrkingfar
ahip+umt md stcmige nhall be in accordance with the requl-nts of sectinn 5.

5. PR5’ARATION FOR DELTVZKY

5.1 Fmcka@g, packhg and mark.lngSW be in accordance witi M1l-C-12000.
(2ee 6.2(g). )

6. NOTES

6.1 btanded use. lhe cnrda covered by this specification are intended for
lQU-vnlt43ge,eud.in-frequencyuse, where extreme flexlbil.ity10 required. ‘hene
cords are primuily for use with telepbnee, switchboards, mlcrnphonea, end
Msociat-ed Cammm.lcation.eequlp!ente.

6.2 order- data. Procurenmnt dnclnmmt.sEbnul.dEpeclfy the follouiog:

hdbc Title, number aid tite of thin opecl.fication.
?itl.e,umber end date of .applicebleapeci.ficationsheet (see 3.1).
C18crIand style of cord, rmd mwnber of tincel wire cooductara
required (see 3.1).

U
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[

d)

e)

[
f)
6)

Color cab of outer brrdd, if r.pplicable(see 3.1 and 3.2.2.4).
Color code of jacket, if nther than black (6ee 3.2.b).

Le%’th ~ qWtitY Of finished corti ta be delivered.
Level nf PXins findlevel c; packing required (see 5.1).

6.2.1 Indirect shipuents. ‘l’hepreservation, packaging, packing and ‘-kins
spectiied in Section 5 apply only b direct purchases by or direct ship . n to
the government, and - not intended to apply to contracts or orders be .k 1
the supplier and prime contractor.

custodians:
--=
Navy - SH
Air Force - 17

Review Activities:

m-n
Navy - SH, YD
Air Force - 17, 80
NsA

Is

User Activities:

--~
Navy - K, m, 2A

Preparing Activity:
Anlqr-EL

Reject Ho. 61b5-@2k

\

●
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sPECIFICATION ANALYSIS SHEET
I

Fwm +.ed
Budwt 8.,,.. No. 22-R255

L?JSTRUCTIONS: This sheet i. to be filled 0.1 by Per.orp, either Governu...t Q! contr.cl.t, I..ol..d in tie
. . . of the .p.. iric.ti.. in proc.”rn.nt of W. Ct. 1.., .Itnni.!e . . . by the D.pmrlme.t of De fenme. TN. she.,
is provided 1., .bt. i.in~ Inlonn.tio. . . the . . . .1 tits .Pe.lfi..ti.n which will in.ur. h.t ..it.bl. product.
c.. ba proc.r.d -ith . rninirnum .mo..l .1 dely .nd *: III= lest ...1. C.-m. =nd.ti ret= of lhi. 4.IM
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